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BESITY AND DIABETES ARE
major causes of morbid-
ity and mortality in the
United States."? Evidence
from several studies indicates that obe-
sity and weight gain are associated with
an increased risk of diabetes.>* Each
year, an estimated 300000 US adults die
of causes related to obesity.” Obesity
also substantially increases morbidity
and impairs quality of life.®® Overall,
the direct costs of obesity and physi-
cal inactivity account for approxi-
mately 9.4% of US health care expen-
ditures.” The direct and indirect costs
of health care associated with diabetes
in 1997 were an estimated $98 bil-
lion.*°
We recently reported that the preva-
lence of obesity among US adults (body
mass index [BMI; calculated as weight
in kilograms divided by the square of
heightin meters] =30 kg/m?), based on
self-reported weight and height, in-
creased from 1991 to 1999, and that the
prevalence of diagnosed diabetes based
on self-reported data increased from
1990 to 1999.1"* We used data from
the Behavioral Risk Factor Surveil-
lance System (BRFSS) in 2000 to ex-
amine whether these increases in obe-
sity and diabetes are continuing, the
prevalence of attempting to lose or
maintain weight, and the strategies used
by the US adults to lose or maintain
weight.
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Context Recent reports show that obesity and diabetes have increased in the United
States in the past decade.

Objective To estimate the prevalence of obesity, diabetes, and use of weight con-
trol strategies among US adults in 2000.

Design, Setting, and Participants The Behavioral Risk Factor Surveillance Sys-
tem, a random-digit telephone survey conducted in all states in 2000, with 184450
adults aged 18 years or older.

Main Outcome Measures Body mass index (BMI), calculated from self-reported
weight and height; self-reported diabetes; prevalence of weight loss or maintenance
attempts; and weight control strategies used.

Results 1n 2000, the prevalence of obesity (BMI =30 kg/m?) was 19.8%, the preva-
lence of diabetes was 7.3%, and the prevalence of both combined was 2.9%. Mis-
sissippi had the highest rates of obesity (24.3%) and of diabetes (8.8%); Colorado
had the lowest rate of obesity (13.8%); and Alaska had the lowest rate of diabetes
(4.4%). Twenty-seven percent of US adults did not engage in any physical activity,
and another 28.2% were not regularly active. Only 24.4% of US adults consumed
fruits and vegetables 5 or more times daily. Among obese participants who had had a
routine checkup during the past year, 42.8% had been advised by a health care pro-
fessional to lose weight. Among participants trying to lose or maintain weight, 17.5%
were following recommendations to eat fewer calories and increase physical activity
to more than 150 min/wk.

Conclusions The prevalence of obesity and diabetes continues to increase among
US adults. Interventions are needed to improve physical activity and diet in commu-
nities nationwide.
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METHODS
The BRFSS is a cross-sectional tele-

tion of the survey methods has been
previously published.>!¢

phone survey conducted by the Cen-
ters for Disease Control and Preven-
tion and state health departments. The
BRFSS questionnaire consists primar-
ily of questions about personal behav-
iors that increase risk for 1 or more of
the 10 leading causes of death in the
United States. The BRFSS uses a mul-
tistage cluster design based on random-
digit dialing methods of sampling to
select a representative sample from
each state’s noninstitutionalized civil-
ian residents aged 18 years or older.
Data collected from each state are
pooled to produce nationally represen-
tative estimates. A detailed descrip-

We used data on self-reported weight
and height to calculate BMI. Partici-
pants were classified as obese if their BMI
was 30 kg/m? or more.'” Extreme obe-
sity (obesity class III) was classified as a
BMI of 40 kg/m?* or more.'® Self-
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reported weight and height were as-
sessed by asking respondents, “About
how much do you weigh without shoes?”
and “About how tall are you without

]
Table 1. Obesity and Diabetes Prevalence
Among US Adults, by Selected
Characteristics, Behavioral Risk Factor
Surveillance System, 2000

Obesity, Diabetes,
% (SE) % (SE)

Total 19.8 (0.17) 7.3(0.12)
Sex

Male 20.2 (0.26) 6.5 (0.18)

Female 19.4(0.21) (0.15)
Age groups, y

18 -29 13.5(0.33) 1.9(0.13)

30-39 20.2 (0.36) 3.8(0.18)

40 - 49 22.9 (0.41) 5.8 (0.27)

50 - 59 25.6 (0.47) 10.9(0.37)

60 - 69 22.9(0.50) 14.5(0.44)

=70 15.5(0.41) 14.9(0.42)
Race

White 18.5(0.17) 6.6 (0.11)

Black 29.3(0.59) 11.1(0.39)

Hispanic 23.4(0.77) 8.9 (0.59)

Other 12.0 (0.68) 6.7 (0.65)
Education levels

Less than high  26.1(0.62) 12.9(0.51)

school

High school 21.7 (0.30) 7.6 (0.19)

Some college 19.5(0.31) 6.7 (0.20)

College degree  15.2 (0.26) 5.2(0.17)

and higher

Smoking status

Never 19.9 (0.23) 6.6 (0.15)

Ex-smoker 22.7(0.35) 10.2(0.26)

Current 16.3 (0.35) 5.9 (0.27)

shoes?” Diagnosed diabetes was as-
sessed by asking respondents, “Have you
ever been told by a doctor that you have
diabetes?” The answer was coded “yes”
or “no;” to parallel the methods in our
previous reports, respondents who an-
swered yes include those with gesta-
tional diabetes. Classification of diabe-
tes (type 1 or type 2) was not assessed.
The questions on self-reported weight
and height and self-reported diabetes did
not change from 1991 to 2000.

Participants were asked to report the
type, duration, and frequency of the 2
leisure-time physical activities they had
participated in most frequently in the
past month. These questions were used
to create a leisure-time physical activ-
ity score: (1) inactive; (2) irregularly ac-
tive; (3) regular, not intense; and (4)
regular, intense."

Respondents were asked, “Are you
trying to lose weight?” Those who
responded “no” were asked, “Are you
trying to maintain weight?” Respon-
dents who answered “yes” to either
question were asked the following: (1)
“Are you trying to eat fewer calories or
less fat to lose weight?”, (2) “Are you
using physical activity or exercise to
lose weight or keep from gaining
weight?”, and (3) “In the past 12
months, has a doctor, nurse, or health
professional given you advice about
your weight?”

The 2000 BRFSS questionnaire in-
cluded the fruit and vegetable mod-
ule. We used these questions to clas-
sify participants into 4 groups based on
fruit and vegetable daily consump-
tion: (1) less than once or notatall, (2)
1 to less than 3 times, (3) 3 to less than
5 times, and (4) 5 or more times.

To account for the complex sam-
pling design, SAS and SUDAAN soft-
ware programs were used in the
analyses.*?!

RESULTS

The 2000 BRESS is based on re-
sponses from 184450 participants in 50
states. In 2000, the prevalence of obe-
sity was 19.8% among US adults
(TABLE 1), which reflects a 61% in-
crease since 1991."" A total of 38.8 mil-
lion US adults were obese (19.6 mil-
lion men and 19.2 million women), and
approximately 2.1% (1.5% of men and
2.8% of women) of all participants had
a BMI of 40 kg/m? or more, compared
with 0.9% in 1991 (data available from
the author). In 2000, most US adults—
approximately 56.4% (65.5% of men
and 47.6% of women) of all partici-
pants—were overweight (BMI =25 kg/
m?), compared with 45% in 1991 (data
available from the author).

In 1991, 4 of the participating states
had obesity rates of 15% or greater,
whereas by 2000, all participating states

Figure 1. Prevalence of Obesity Among US Adults

Prevalence of Obesity Among US Adults, 1991

[ JNoData [ ]<10%

Prevalence of Obesity Among US Adults, 2000
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except Colorado had rates of obesity of
15% or greater (FIGURE 1 and TABLE 2).
In 1991, none of the participating states
had obesity rates of 20% or greater;
however, by 2000, 22 of the participat-
ing states had rates of obesity of 20%
or greater. In 2000, Mississippi had the
highest (24.3%) and Colorado had the
lowest (13.8%) rate of obesity. Among
races, blacks had the highest rate of obe-
sity (29.3%) (Table 1).

The prevalence of a self-report of di-
agnosed diabetes increased from 4.9%
in 1990" to 7.3% in 2000 (Table 1), a
49% increase. In 2000, approximately
15 million US adults aged 18 years or
older had diagnosed diabetes (6.3 mil-
lion men and 8.7 million women). In
1990, 4 states had diabetes rates of 6%
or greater, whereas by 2000, 43 of the
50 participating states had diabetes rates
of 6% or greater (FIGURE 2). In 2000,
Mississippi had the highest rate (8.8%)
and Alaska had the lowest rate (4.4%)
of diagnosed diabetes. Blacks had the
highest rate of diagnosed diabetes
(11.1%) among all race groups, and par-
ticipants with less than a high school
education had the highest rate (12.9%)
among the educational levels (Table 1).
In 2000, 2.9% of US adults both were
obese and had diabetes, compared with
1.4% in 1991 (data available from the
author).

Weight control practices varied by
BMI. While most participants were
trying to lose or maintain weight,
20.1% of overweight participants and
13.5% of obese participants were not
trying to lose or maintain weight
(TABLE 3). About 27% of US adults
did not engage in any physical activity,
and another 28.2% were not regularly
active. Only 24.4% of US adults ate
fruits and vegetables at least 5 times a
day. Among obese participants who
were trying to lose weight, only 42.8%
had been advised to lose weight by a
health professional, and 15.6% of
overweight participants had received
such advice.

Among participants who were try-
ing to lose or maintain weight, 72.9%
reported dieting, and 59.5% were in-
creasing physical activity (TABLE 4).
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However, among participants attempt-
ing to lose or maintain weight, only
17.5% were following the 2 key recom-
mendations: to eat fewer calories and
to increase physical activity. Simi-
larly, only 24.9% of these participants
were consuming the recommended 5
servings of fruits and vegetables, while
40.6% were achieving the recom-
mended physical activity levels (30 min-
utes of moderate activity 5 times/wk).

COMMENT

During the 1990s, epidemics of obe-
sity and diabetes developed among US
adults. Our current findings indicate
that most US adults (>56%) are over-
weight, about 1 in 5 is obese, and 7.3%
have diabetes. However, if undiag-
nosed diabetes is considered, it is likely
that almost 10% of US adults have dia-
betes based on a previous report that
estimated the prevalence of diagnosed
diabetes in 1988-1994 to be 5.1% for
US adults aged 20 years or older; in this
study, the prevalence of undiagnosed
diabetes was 2.7%.%

Our estimates of the extent of the 2
epidemics of obesity and diabetes in US
adults are conservative. In validation
studies of self-reported weight and
height, overweight subjects tend to un-
derestimate their weight, and all par-
ticipants tend to overestimate their
height.?>*> Moreover, persons with-
out telephones are likely to be of lower
socioeconomic status, a factor associ-
ated with increased risk for both obe-
sity and diabetes.?>*

Both BMI and weight gain are ma-
jor risk factors for diabetes.?”*® Body
mass index is one of the strongest pre-
dictors of diabetes, and previous stud-
ies have shown that changes in BMI at
the population level foreshadow
changes in diabetes.>***3? For every
1-kg increase in measured weight, the
risk of diabetes increased by 4.5% in a
national sample of adults.’ In our pre-
vious BRFSS analysis for 1991-1998, ev-
ery 1-kg increase in average self-
reported weight was associated with a
9% increase in the prevalence of dia-
betes.!®> From 1999 to 2000, the aver-
age weight of US adults increased by 0.5

]
Table 2. Obesity and Diabetes Prevalence
Among US Adults, by State, Behavioral Risk
Factor Surveillance System, 2000

Obesity, Diabetes,
% (SE) % (SE)
Total 19.8(0.17) 7.3(0.12)
State
Alabama 23.5(1.09) 8.0(0.64)
Alaska 20.5(1.26) 4.4(0.68)
Arizona 18.8 (1.50) 7.4(1.14)
Arkansas 22.6(0.90) 6.9(0.52)
California 19.2(0.79) 8.4(0.63)
Colorado 13.8(0.89) 6.0(0.64)
Connecticut 16.9(0.71) 6.3(0.42)
Delaware 16.2 (0.90) 6.9 (0.66)
District of 21.2(1.13) 7.3(0.72)
Columbia

Florida 18.1(0.63) 7.9(0.42)
Georgia 20.9(0.81) 7.7(0.48)
Hawaii 15.1(0.69) 6.4 (0.40)
Idaho 18.4(0.65) 5.7 (0.38)
lllinois 20.9(0.78) 7.3(0.49)
Indiana 21.3(0.87) 6.9(0.50)
lowa 20.8(0.82) 6.7 (0.48)
Kansas 20.1(0.71) 6.9(0.44)
Kentucky 22.3(0.76) 6.9(0.42)
Louisiana 22.8(0.70) 7.4(0.41)
Maine 19.7 (1.00) 6.9 (0.61)
Maryland 19.5(0.76) 8.0(0.51)
Massachusetts 16.4 (0.52) 7.3(0.35)
Michigan 21.8(0.93) 7.6(0.54)
Minnesota 16.8 (0.80) 6.1 (0.50)
Mississippi 24.3(1.10) 8.8(0.65)
Missouri 21.6(0.92) 7.2(0.55)
Montana 15.2(0.83) 5.5(0.50)
Nebraska 20.6 (0.87) 5.4(0.47)
Nevada 17.2(1.29) 7.1(1.04)
New Hampshire  17.1(1.04) 5.0(0.53)
New Jersey 17.6 (0.75) 6.7 (0.44)
New Mexico 18.8(0.77) 7.1(0.52)
New York 17.2(0.76) 7.7 (0.54)
North Carolina 21.3(0.87) 7.3(0.49)
North Dakota 19.8(1.04) 6.3(0.62)
Ohio 21.0(1.04) 7.5(0.64)
Oklahoma 19.0(0.75) 5.8(0.42)
Oregon 21.0(0.79) 6.9(0.48)
Pennsylvania 20.7(0.81) 7.6(0.53)
Rhode Island 16.8(0.72) 7.4(0.49)
South Carolina 21.5(0.82) 8.5(0.56)
South Dakota 19.2(0.65) 6.3(0.38)
Tennessee 22.7(0.92) 7.6(0.57)
Texas 22.7(0.72) 7.1(0.40)
Utah 18.5(0.99) 6.7 (0.61)
Vermont 17.7 (0.71) 5.6 (0.44)
Virginia 17.5(0.97) 6.6(0.74)
Washington 18.5(0.74)  6.1(0.43)
West Virginia 22.8(0.96) 7.9(0.57)
Wisconsin 19.4(0.86) 6.2(0.52)
Wyoming 17.6 (0.90) 5.5(0.52)
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Figure 2. Prevalence of Diagnosed Diabetes Among US Adults

Prevalence of Diagnosed Diabetes Among US Adults, 1990

[ INo Data

[1<4% [] 4%-6%

B>6%

Prevalence of Diagnosed Diabetes Among US Adults, 2000

Table 3. Percentage of US Adults Who Use Specific Weight Control Practices by Body Mass
Index, Behavioral Risk Factor Surveillance System, 2000*

Body Mass Index, % (SE)
[ 1

Total, Overweight Obese
% (SE) Normal (=25 kg/m?) (=30 kg/m?)
Weight control practices
Trying to lose weight 38.5(0.21) 20.7 (0.25) 45.0 (0.36) 65.7 (0.46)
Trying to maintain weight 35.9 (0.20) 43.6 (0.31) 34.9 (0.34) 20.8 (0.38)
Neither 25.6 (0.19) 35.7 (0.30) 20.1 (0.29) 13.5(0.35)
Physical activity
Inactive 27.0(0.19) 23.8(0.27) 26.0 (0.33) 35.6 (0.47)
Irregularly active 28.2(0.19) 27.8(0.28) 28.7 (0.32) 28.1(0.43)
Regular, not intense 30.5(0.19) 31.6 (0.29) 31.1(0.33) 27.2(0.42)
Regular, intense 14.3 (0.14) 16.8 (0.23) 14.2 (0.25) 9.1(0.27)
Fruit and vegetable intake,
No. of servings/d
<1 4.0 (0.09) 3.9(0.13) 3.5(0.13) 5.2 (0.29)
1to <3 33.1(0.20) 31.0(0.29) 34.1(0.34) 35.7 (0.45)
3to <5 38.5(0.20) 38.3(0.30) 39.1(0.35) 38.0 (0.46)
=5 24.4(0.18) 26.8 (0.28) 23.3(0.30) 21.1(0.38)
Professional advice on weight*
Lose 17.3(0.21) 3.3(0.16) 15.6 (0.34) 42.8 (0.57)
Gain 1.0 (0.06) 1.7 (0.12) 0.6 (0.08) 0.4 (0.09)
Maintain 2.7 (0.10) 3.2(0.16) 2.8(0.17) 1.9(0.14)
None 79.0 (0.23) 91.8 (0.25) 81.0 (0.37) 54.9 (0.57)

*Questions were asked only to participants trying to lose or maintain weight; percentages are for persons who had had

a routine checkup in the previous 12 months.

kg (data available from the author), and
the prevalence of diagnosed diabetes in-
creased by about 6%."*

Both obesity and diabetes are largely
preventable. Previous studies have
demonstrated that changes in lifestyle
are effective in preventing diabetes
and obesity in selected groups of

1198 JAMA, September 12, 2001—Vol 286, No. 10 (Reprinted)

adults who are at high risk.*** In a
recent clinical trial from Finland, life-
style changes significantly reduced the
risk of diabetes in middle-aged, over-
weight subjects.?> After a modest
(4.7%) weight loss, those in the inter-
vention group had a 58% reduction in
incidence of diabetes over 4 years.>

Moreover, blood pressure, triglycer-
ides, and high-density lipoprotein cho-
lesterol levels also improved signifi-
cantly.® Therefore, increasing physical
activity, improving diet, and sustain-
ing these lifestyle changes can reduce
the risk of both diabetes and increased
weight.

The weight-related behaviors of US
adults are clearly linked to these con-
tinuing epidemics. We found that
27.0% of US adults in 2000 did not en-
gage in any leisure-time physical activ-
ity, and another 28.2% were not regu-
larly active. These rates are similar to
those reported for 1998 (28.6% inac-
tive and 28.2% irregularly active).'' In
2000, 38.5% of US adults were trying
to lose weight, 35.9% were trying to
maintain weight, and 25.6% were do-
ing neither. In 1996, these rates were
36.6%, 34.4%, and 29.0%.>° Further-
more, only 24.4% of US adults met rec-
ommendations for fruit and vegetable
consumption in 2000 vs 22.7% in our
previous report on BRFSS participants
from 16 states in 1996.%

Strategies that US adults use to lose
or maintain weight contribute to their
failure to achieve their weight control
objectives. In 2000, 72.9% of US
adults reported that they had changed
their diet to achieve their weight goal,
and 59.5% reported that they had
increased their physical activity.*®

©2001 American Medical Association. All rights reserved.
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These rates have not changed sub-
stantially since 1996. Furthermore, in
the year 2000, only 17.5% of US
adults were following guidelines for
increasing physical activity and lower-
ing energy intake. Although this per-
centage has increased from 15.0% in
1996, it is still far below what will be
needed to attain goals for healthy
weight.

Our finding that only 42.8% of obese
persons who had had a routine checkup
in the past year had been advised by
health care professionals to lose weight
is disturbing. In 1996, this percentage
was 42.4%, which prompted a call for
physicians to be more involved in
weight counseling.’®** Persons who re-
ceive advice from a health care profes-
sional to lose weight are more likely to
attempt to lose weight than those who
do not receive this advice.” Health care

professionals should assess over-
weight and obesity and recommend
weight loss (using the combination of
alow-calorie diet and increased physi-
cal activity) to overweight and obese pa-
tients and weight maintenance to pa-
tients with normal weight.'®

While overweight and obese indi-
viduals need to reduce their energy
intake and increase their physical
activity, many others must play a role
to help these individuals and to pre-
vent further increases in obesity and
diabetes. That is, health care profes-
sionals must counsel their overweight
and obese patients; workplaces must
offer healthy food choices in their caf-
eterias and provide opportunities for
employees to be physically active on
site; schools must offer more physical
education that encourages lifelong
physical activity; urban policymakers

must provide more sidewalks, bike
paths, and other alternatives to cars;
and parents need to reduce their chil-
dren’s television and computer time
and encourage active play. In general,
restoring physical activity to our daily
routines is crucial to the future reduc-
tion of diabetes and obesity in the US
population.

Unfortunately, the prevalence of obe-
sity and diabetes has increased despite
previous calls for action*; it is likely to
continue to increase in the years ahead
unless effective interventions are imple-
mented. In the past 25 years, several
promising approaches have been iden-
tified as targets for clinical and public
health action. To control these dual epi-
demics, now is the time for implement-
ing multicomponent interventions for
weight control, healthy eating, and
physical activity.

- ______________________________________________________________________________________________]
Table 4. Prevalence of Specific Weight Control Practices by Selected Characteristics Among Persons Trying to Lose or Maintain Weight,
Behavioral Risk Factor Surveillance System, 2000*

Fruits and Vegetables

Diet Plus

Physical Activity Physical Activity

Diet =5 Servings per Day Physical Activity (=150 min/wk) (=150 min/wk)
Total 72.9(0.21) 24.9(0.21) 59.5 (0.23) 40.6 (0.23) 17.5(0.18)
SexMale 68.0 (0.36) 20.0 (0.31) 60.8 (0.38) 45.0 (0.38) 17.9 (0.29)
Female 76.8 (0.25) 28.9 (0.28) 58.6 (0.29) 37.0(0.29) 17.1(0.23)
Age groups, y
18-29 66.8 (0.55) 21.4 (0.50) 72.3(0.52) 45.4 (0.58) 17.3(0.44)
30-39 71.6 (0.45) 21.1(0.42) 64.5 (0.49) 40.7 (0.50) 17.4 (0.40)
40-49 75.1 (0.46) 23.4 (0.44) 61.2 (0.51) 38.9 (0.50) 17.5(0.38)
50-59 77.6 (0.49) 25.7 (0.50) 56.3 (0.58) 39.3(0.57) 18.9 (0.46)
60-69 77.2 (0.58) 30.0 (0.64) 49.5 (0.69) 40.6 (0.68) 18.4 (0.53)
=70 70.8 (0.65) 35.2 (0.68) 38.5(0.69) 36.6 (0.69) 14.7 (0.51)
Race
White 72.3(0.23) 24.9(0.22) 60.4 (0.25) 42.0 (0.25) 18.2 (0.20)
Black 75.0 (0.70) 22.3(0.66) 57.5(0.77) 34.7 (0.75) 16.2 (0.62)
Hispanic 76.5(0.78) 25.3(0.84) 55.3 (0.95) 36.1(0.91) 14.9 (0.68)
Other 68.7 (1.40) 30.2(1.42) 62.0 (1.42) 41.6 (0.18) 15.2 (0.98)
Education levels
Less than high school 70.7 (0.73) 22.2 (0.69) 42.3(0.80) 25.8 (0.70) 9.8 (0.47)
High school 73.3(0.39) 21.4(0.35) 54.4 (0.43) 35.7 (0.41) 15.2 (0.31)
Some college 73.7 (0.40) 25.6 (0.40) 62.0 (0.43) 43.9 (0.45) 18.9 (0.36)
College degree and higher 72.5(0.37) 28.8 (0.38) 69.1 (0.38) 48.2 (0.41) 21.3(0.34)
Weight categories
Normal BMI 65.1(0.37) 27.8(0.35) 61.0 (0.38) 44.8 (0.38) 16.2 (0.29)
Overweight (=25 kg/m?) 74.6 (0.36) 23.9(0.35) 61.2 (0.39) 42.2 (0.40) 18.8(0.31)
Obese (=30 kg/m?) 81.3(0.39) 21.5(0.42) 55.7 (0.51) 33.1(0.48) 17.6 (0.39)
Smoking status
Never 73.6 (0.29) 26.9 (0.30) 62.3(0.32) 40.5(0.32) 17.5(0.25)
Ex-smoker 75.1(0.41) 25.9 (0.40) 58.5 (0.46) 43.9 (0.46) 20.0 (0.37)
Current 68.1 (0.50) 18.0 (0.41) 53.1(0.53) 36.4 (0.51) 14.0 (0.36)

*All values are expressed or percentage (SE).
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